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AUTOMOBILE TRANSMISSION MECHANISM 



Claim: 

An automobile transmission mechanism that couples the 
crankshaft of an internal combustion engine and a flywheel 
[supported by the main drive shaft through a bearing and coupled 
with the main drive shaft through a clutch] through a highly rigid 
elastic sheet so as to provide a tight coupling in the direction of 
the rotational twist, while on the other hand having low bending 
rigidity in the shaft direction. 
Detailed Description of the Invention; 

This invention concerns an improvement to an automobile 
transmission mechanism which transmits power through the flywheel 
and clutch by the crankshaft of an internal combustion engine. 

Commonly, three types of vibration twist vibration, 

bending vibration and vertical vibration are considered in 

making the crankshaft of an automobile's internal combustion 
engine. A rigid body flywheel is especially required in order to 
reduce the twist vibration and to obtain smooth rotation. However, 
the dynamic properties of the crankshaft system, including this 
flywheel, can create problems. More specifically, when determining 
the shape of the flywheel so as to provide the best properties to 
deal with twist vibration [which originates by the mass, inertial 



moment and twist rigidity] , speed changes and starting, etc. , many 
automobiles easily develop a murmuring sound inside of the engine. 
This is caused by the bending vibration of the crankshaft when the 
engine rpm reaches about 4,000, or, in terms of speed, when the 
automobile reaches about 100 km/h. A worst case situation may 
result in broken parts caused by screws loosened by the vibration. 

The characteristic number of crankshaft bending vibrations is 
about 210 c/s. Therefore, if this characteristic number of bending 
vibrations of the crankshaft system can be removed from the above 
mentioned range of rpm and speed, yet without changing the dynamic 
properties of the crankshaft rotation, the unpleasant noise caused 
by the bending and twisting vibrations of the crankshaft system can 
be reduced. 

The main objective of this invention is to offer an automobile 
transmission that releases the bending resonance point of the 
engine's crankshaft from the speed and rpm range where the engine 
noise is generated by the bending vibration. This reduces the 
noise and possible part breakage. 

This invention's above mentioned objective is achieved by 
creating an automobile transmission mechanism that couples the 
crankshaft of an internal combustion engine and a flywheel 
[supported by the main drive shaft through a bearing and coupled 
with the main drive shaft through a clutch] through a highly rigid 
elastic sheet so as to provide a tight coupling in the direction of 
the rotational twist, while on the other hand having low bending 
rigidity in the direction of the shaft. 



2 



Details of this invention are explained below with reference 
to the accompanying practical examples and drawings. 

In each drawing, essentially the same symbols are used for the 
same parts. 

In the first example of this invention, as shown in Figure 1, 
an elastic disc (3) is affixed to the end of an automobile engine's 
crankshaft (1) . This disc (3) is highly rigid so as to result in 
an essentially tight coupling in the direction of the rotational 
twist. The low value of the bending rigidity in the direction of 
the shaft is set by adjusting its thickness. 

The end of the main drive shaft (6) [supported by a pivot 
inside of the clutch housing (4) through a bearing (5)] is 
supported by pivot at a pilot bearing (7) [installed at the 
centripetal section of the crankshaft (1)]. 

A flywheel (9) is supported by a pivot on the main drive shaft 
(6) through a bearing (8) . Simultaneously, a spline hub (12) of a 
commonly shaped clutch disc (11) is inlaid so as to slide in 
direction of the shaft line over the spline shaft section (10) of 
the shaft (6) . 

A clutch cover (14) is affixed at the external periphery of 
the flywheel (9) by a bolt (13) . A common diaphragm spring (15) is 
installed on the clutch cover (14) . The external rim of the spring 
(15) presses the protruding rim of a pressure plate (16) . This 
pressure plate (16) then presses the clutch disc (11) and the 
clutch coupling is achieved. 

Item (17) is a front cover; (18) is a front cover sleeve; and 
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(19) is a release bearing. 

Each external peripheral rim sections of the flywheel (9) and 
the elastic disc (3) is affixed by several bolts (20) . 

With the above mentioned structure, there is high rigidity so 
as to create essentially a right coupling to the direction of the 
rotational twist of the elastic disc (3). As a result, not only is 
there a decrease in the dynamic properties which are generated by 
the rotational twisting of the crankshaft (1), but the bending 
rigidity of the crankshaft can be greatly reduced by providing low 
bending rigidity to the elastic disc (3) . The bending resonance 
point of the system can be greatly reduced to a point lower than 
210 c/s at 4,000 rpm range where the problem is generated. As a 
result, the engine noise and parts breakage can be effectively 
reduced . 

In the above mentioned example, by installing the flywheel (9) 
over the main drive shaft (6) through a common single ball bearing, 
fine displacement in the direction of the flywheel (9) bending is 
allowed. Thus, bending in the direction of the shaft of the 
elastic disc (3) becomes easy and the characteristic number of 
bending vibrations of the crankshaft can be sufficiently reduced. 

The above first example uses an existing common structure in 
which the structure of the main drive shaft (6) is supported by the 
crankshaft (7) . However, this invention is not restricted to only 
this above example. For example, as shown in the modified example 
in Figure 2, instead of using a structure supported by the pilot 
bearing (7) of the main drive shaft (6), it can be a structure in 
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which the support bearing (20) of the main drive shaft (6) is 
provided at an area close to the flywheel (9) of the front cover 
(17 1 ) which is affixed to the clutch housing (4) and externally 
located on the main drive shaft (6). In this case, the bending in 
the direction of the shaft of the elastic disc (3) becomes easy as 
a result of the low vibration of the main drive shaft (6) . A large 
slanting movement of the flywheel caused by gyro-moment is 
prevented by the support of double ball bearings (8 1 ). Another 
modified example as shown in Figure 3 has a structure in which a 
spherical bearing (21) is formed at the end surface of the 
crankshaft (1) in order to prevent whirling of the main drive shaft 
(6) . A spherical U-shaped section (22) is formed at the end 
surface of the crankshaft (1) . A globular section (23) is formed 
at the flywheel (9) . 

A second example of this invention, as shown in Figures 4 and 
5, is explained below. In this example, the guide stopper plate 
(24) and the elastic disc (3) are affixed at the end surface of the 
crankshaft (1) by a bolt (2) under laminated conditions. A ball 
member (25) which forms a spherical bearing (21* ) is affixed to the 
end surface center section of the crankshaft (1) . A spherical U- 
shaped section (26) which forms a spherical bearing (21 ■) is formed 
at the flywheel (9) by making contact with the ball member (25) . 
The guide stopper plate (24) is formed with a plate-like curved 
shape so as to gradually increase the interval to the elastic disc 
(3) along the outward radius direction. 

In this example, multiple round holes (27) are also provided 
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on the elastic disc (3) with space between them in the peripheral 
direction in order to make the bending rigidity in the direction of 
the shaft of the elastic disc (3) closer to the established value. 
The bending rigidity can be easily adjusted by providing holes of 
a suitable size and number on the elastic disc (3) at a proper 
location. 

In the above second example, when the flywheel (9) attempts a 
large slanting movement caused by a gyro-moment, it is caught by 
the guide stopper plate (24) and the extreme slanting can be 
prevented . 

In this case, the interval between the guide stopper plate 
(24) and the elastic disc (3) is made so as to gradually increase 
in the radius direction. Therefore, both gradually make contact 
with each other by facing in the radius direction. Thus, there is 
no engine noise or parts damage. 

A great decrease in the bending rigidity of the elastic disc 
(3) is made possible by providing the above mentioned guide stopper 
plate (24) . Consequently, the characteristic number of bending 
vibrations of the crankshaft can be sufficiently reduced. 
Simple Explanation of Drawings; 

Figure 1 is a cross-sectional view of the first example of 
this invention. Figure 2 is a cross-sectional view showing a 
modification of the example in Figure 1. Figure 3 is a cross- 
sectional view showing another modification of the first example. 
Figure 4 is a cross-sectional view of a second example of this 
invention. Figure 5 is a side view of the second example. 
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I. . . crankshaft 
2 . . . bolt 

3... elastic disc 
4,.. clutch housing 
5,7,8,8'... bearing 
6... main drive shaft 
9 . . . flywheel 

II. .. clutch disc 

17 , 17 1 . . . front cover 
20. . .bolt 

21,21' .. .spherical bearing 
24... guide stopper plate 
27. . . round hole 

U. S. Patent and Trademark Office 

January 11, 1993 

Y.O. 
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